Abstract. We present a catalogue of ROSAT detected sources in the sample of spectroscopically selected Seyfert 1 and Seyfert 2 galaxies of Rafanelli et al. (1995) . The catalogue contains 102 Seyfert 1 and 36 Seyfert 2 galaxies. The identification is based on X-ray contour maps overlaid on optical images taken from the Digitized Sky Survey. We have derived the basic spectral and timing properties of the X-ray detected Seyfert galaxies. For Seyfert 1 galaxies a strong correlation between photon index and X-ray luminosity is detected. We confirm the presence of generally steeper X-ray continua in narrow-line Seyfert 1 galaxies (NLS1s) compared to broad-line Seyfert 1 galaxies. Seyfert 2 galaxies show photon indices similar to those of NLS1s. Whereas a tendency for an increasing X-ray luminosity with increasing interaction strength is found for Seyfert 1 galaxies, such a correlation is not found for Seyfert 2 galaxies. For Seyfert 1 galaxies we found also a strong correlation for increasing far-infrared luminosity with increasing interaction strength. Both NLS1s and Seyfert 2 galaxies show the highest values of far-infrared luminosity compared to Seyfert 1 galaxies, suggesting that NLS1s and Seyfert 2 galaxies host strong (cirumnuclear) starformation. For variable Seyfert galaxies we present the X-ray light curves obtained from the ROSAT All-Sky Survey and from ROSAT PSPC and HRI pointed observations. Besides the expected strong short-and long-term X-ray variability in Seyfert 1 galaxies, we find indications for X-ray flux variations in Seyfert 2 galaxies.
Introduction
Interaction between galaxies is considered to have a wide importance in triggering starburst and AGN activity, which is thought to produce a rise in the luminosity.
Several studies of physical mechanisms which could trigger a burst of strong star formation have been investigated by Barnes & Hernquist (1991 , Jog & Das (1992) , Jog & Solomon (1992) and Mihos & Hernquist (1996) . Also many observations suggest that galactic encounters enhance star formation rates, as demonstrated by studies of the optical (e.g., Kennicutt et al. 1987; Bushouse 1987) , infrared (e.g., Bernlöhr 1993; Telesco et al. 1993) and radio (e.g., Hummel 1981; Smith & Kassim 1993) emission from interacting systems. In the X-ray band, an enhanced starburst activity will result in an increase in the X-ray luminosity due to the enhanced supernova rate. In addition, galaxy interaction might cause an increase Send offprint requests to: F. Pfefferkorn, pfefferk@mpe.mpg.de ⋆ All overlays can be retrieved via CDS anonymous ftp 130. 79.128.5 in the accretion rate onto the black hole, resulting in an additional increase in the X-ray luminosity.
We have investigated the X-ray properties of a spectroscopically selected sample of Seyfert 1, NLS1 and Seyfert 2 galaxies with z < 0.11, m v ≤ 15.5 and δ ≥ −23
• (Rafanelli et al.,1995) . The physical pairs have been selected on POSS plates using the following criteria: separation between components S < 3D p , where D p is the apparent major axis of the Seyfert galaxy, and magnitude-difference between Seyfert galaxy and companion ∆m v = m v,comp − m v,Seyfert < 3 (Rafanelli et al., 1995) . Approximately 30 % of the ROSAT detected sources within the Rafanelli sample are Seyfert galaxies with separated physical companions, 32 Seyfert 1 and 11 Seyfert 2 galaxies match the criteria mentioned above. Some of the isolated sources with a disturbed morphology are probably merging galaxies or very close pairs, for which no separation S is given by Rafanelli et. al. (1995) .
The aim of this paper is to present the timing and spectral X-ray properties of Seyfert 1, NLS1 and Seyfert 2 galaxies. In Sect. 2 we describe the X-ray data analysis as well as the identification process. The spectral features
Data reduction of survey and pointed observations
During the ROSAT All-Sky Survey the sources took from ∼ 5 s to ∼ 30 s to pass across the field of view of the PSPC detector on each orbit (∼ 96 min). The difference in crossing time depends on the scan range over the field of view, which covers a circular area with a 57 ′ .3 radius. We have only counted crossing times of individual sources through the PSPC detector, when the centroid source position was at least 5 ′ inside the detector. This prevents an underestimate of the source count rate due to the PSF. The resulting total exposure times, obtained taking the sum of crossing times of a source, are in the range of ∼ 200 s up to ∼ 2000 s spread over several days. For the ROSAT All-Sky Survey data reduction we have developed our own software modules, to take into account the requirements for data reduction of the survey scan mode.
The data analysis of pointed ROSAT PSPC and HRI observations was performed with the standard MIDAS/EXSAS software (Zimmermann et al. 1994) . For this type of observation, the source is stationary centered 1 Position Sensitive Proportional Counter 2 High Resolution Imager 3 subdirectory: publications/papers/2001/interacting-xray-seyferts on the detector. The exposure times are in general significantly higher with respect to the survey observations (see tables C.3 and C.4 in Appendix C).
Spectral analysis
For each source with more than 60 photons detected in the All-Sky Survey and for all sources within PSPC-pointed observations we have performed a spectral analysis. A power-law model
fitted to the spectral data yields the power-law parameters; neutral absorbing hydrogen column density N H fit , photon index Γ and the monochromatic flux at 1 keV. The term f E dE is the galaxy's energy flux between the photon energies E and E + dE. The soft X-ray flux in the energy range 0.1-2.4 keV, corrected for absorption by neutral hydrogen, was calculated using the spectral fit parameters. In the case of N H fit < N H gal , we have used the galactic absorption column density N H gal (Dickey & Lockman 1990 ). For sources with ≤ 60 counts in the survey observations and for HRI observations we have converted the mean count rates to the flux using a power-law model with photon index fixed to Γ = −2.3, which is the typical value found for extragalactic objects with ROSAT , and the galactic hydrogen column density N H gal .
The soft X-ray flux was converted to luminosity using Eq. (7) of Schmidt & Green (1986) :
where a power-law spectrum is assumed in the energy range (E 1 , E 2 ), so that the redshift-dependent functions C(z) and A(z) are given by:
We adopted for the cosmological deceleration parameter q o = 1 2 and for the Hubble constant H o = 75 km s −1 Mpc −1 . The assumed photon index Γ is given in tables C.3 and C.4 and the redshift in tables C.1 and C.2.
Timing analysis
We have compared the survey and pointed count rates of individual sources in order to study the long-term variability (0.5 up to 8.0 years). For all pointed observations and for the All-Sky Survey data with more than 60 source counts we have produced the corresponding X-ray light curves (timescales up to a few days).
To produce the light curve of a survey source (≥ 60 counts), we have defined a source cell with radius of 5 ′ . The background was determined from a source-free cell with a radius of 5 ′ located in the scan direction through the centroid position of the source. This was necessary, as the effective exposure time depends on the position of the scan direction and the background level may change for each time the path of source crosses the detector.
To take the ROSAT wobble for pointed observations into account we have used a minimum binsize of 400 s. From the light curve we have computed the mean count rate of the Seyfert 1 and Seyfert 2 galaxies, which are given in tables C.3 and C.4, respectively. The light curves of variable Seyfert 1 galaxies are given in Appendix C.
Results
In this section we present the X-ray properties of interacting and isolated Seyfert 1 & 2 galaxies. A description of the database is given in Subsect. 3.1. The spectral properties are listed in tables C.3 and C.4, respectively. The light curves for variable Seyfert 1 galaxies are shown in Figs. C.1 to C.5. The X-ray light curves of Seyfert 2 galaxies are given in Subsect. 3.3.2. Relations between Γ, L X , (L fir ), Q and the Seyfert type are presented in Sect. 3.2. The correlation of the interaction strength Q and the X-ray luminosity L X is described in Subsect. 3.2.2.
The catalogue
We have detected 91 out of 99 Seyfert 1 and 47 out of 98 Seyfert 2 galaxies of the Rafanelli sample in the ROSAT X-ray band in pointed and/or All-Sky Survey observations. We have performed spectral analysis of the ROSAT PSPC observations for sources with more than 60 counts s −1 . The timing analysis has been performed for all sources. In this paper we only show light curves of sources with significant X-ray variability. Spectral information from the survey data could be obtained for 59 Seyfert 1 galaxies and only for one Seyfert 2 galaxy. The optical and X-ray properties of Seyfert 1 & 2 galaxies of this sample are listed in tables C.1 & C.2. The tables quote the name of the Seyfert galaxy (column 2), ROSAT name (column 3) , redshift z (column 4), diameter of the Seyfert galaxy D p (column 5), diameter of the companion galaxy D c (column 6), separation between the components S (column 7), dimensionless gravitational interaction strength Q (column 8) (for description see Sect. 3.2.2) and the apparent visual magnitude V (column 9). The values of z and V are taken from Veron-Cetty & Veron catalogue (1991) and the units of D p , D c and S are mm (POSS plates) with a scale ∼ 13.4 ′′ /mm (Rafanelli et al., 1995) . Columns 10 and 11 show the quality of the X-ray identifications both in the pointing and the survey observations, the identifications labeled either with 1 or 2, 1 and 2 indicating high and lower degree of reliability, respectively. In the last column we have listed the classification of the Seyfert type (Sy1.0, Sy1.2, Sy1.5, Sy1.8, Sy1.9, Sy2.0) taken from the Catalogue of Seyfert Galaxies (Lipovetski et al., 1987) . We have modified the Rafanelli et al. conventions (S1 = Sy1.0 + Sy1.2 + Sy1.5 and S2 = Sy1.8 + Sy1.9 + Sy2.0) to S1 = Sy1.0 + Sy1.2 + Sy1.5 + Sy1.8 + Sy1.9 and S2 = S2.0. The classifications marked by a hash (#) indicate Narrow Line Seyfert 1 galaxies (NLS1) (e.g. Boller, Brandt & Fink 1996; Grupe 1996) .
In Appendix C the X-ray properties obtained from the timing and spectral analysis are listed in tables C.3 and C.4. Columns 2 and 3 contain the ROSAT position. We mostly give the centroid source position from the pointed observation with the higher exposure times. The columns 4 and 5 list the count rates, columns 6 and 7 the corresponding exposure times, columns 8 and 9 the fluxes and columns 10 and 11 the luminosities of the sources detected in ROSAT pointing and survey observations, respectively. The survey count rates were taken from the RASS II catalogue and the pointing count rates were computed from the light curves of the sources. The apices p and h in column 4 indicate that the source data are taken from a PSPC or HRI observation. In the columns 8 and 9 we apply the apices f and c to mark the data produced by spectral fit or by count rates. This specification applies also for columns 10 and 11. The Galactic column density is given in column 12 (Dickey & Lockman, 1990) , while the column density obtained from the spectral fit is given in column 13. The other spectral fit parameters, namely the monochromatic flux at 1keV and the photon index are also given in columns 14 and 15, respectively. The value Γ = −2.3 was used, if no reliable spectral fit could be obtained. When spectral information was available from the survey as well as from the pointed data, we quote the results from the pointed observations.
In most cases for optically separated close pairs, we detected in the X-ray band an unresolved single source (see overlays 4 ). The results of these spectral fits are listed in tables C.3 and C.4. When we detected two separate Xray components, we created two spectra and we show the sum of the count rates, fluxes and luminosities and the single fit parameters (N H , f 1keV , Γ) of the Seyfert galaxy in the tables.
Relations between Γ, L X , L fir , Q and Seyfert type
In this section we present the spectral properties of Seyfert 1 and Seyfert 2 galaxies in terms of the relations between the photon index Γ, the interaction strength Q, the X-ray luminosity L X , the far-infrared luminosity L fir and the Seyfert type.
Relations with Γ
In Fig. 1 we have correlated the photon index obtained from the power-law fit with the X-ray luminosity. Different subtypes of Seyfert 1 galaxies are marked with different labels. For low-luminosity Seyfert 1's, below about 10 42 erg s −1 , where a significant contribution from the starburst is expected to contribute to the total luminosity, there is no clear trend between Γ fit and L X . However, for 'normal' Seyfert 1 type galaxies, a clear trend of a steepening of the X-ray spectrum with increasing X-ray luminosity is detected. A possible explanation for this effect might be a shifted and strengthened accretion disk spectrum in high-luminosity Seyferts. This is expected, as the high X-ray luminosity is most probably related to the accretion rate and/or the black hole mass (Frank, King, Raine, 1985) . When fitting a simple-power law to the spectral data in the ROSAT energy band, steeper values for the photon index are expected to arise in the high luminosity Seyfert 1 galaxies. Another well-known effect is also present in Fig. 1, i .e. the steeper X-ray continua of NLS1s compared to broad-line Seyfert 1 galaxies (Boller, Brandt & Fink 1996) . Relation between the X-ray luminosity L X [erg s
−1 ] and the photon index for Seyfert 1 galaxies. The different subtypes of Seyfert 1 galaxies (NLS1s, Seyfert 1.x) are plotted with different symbols. For Seyfert 1 galaxies above a X-ray luminosity of about 10 42 erg s −1 we find a strong trend of an increasing photon index with increasing X-ray luminosity.
For Seyfert 2 galaxies, we found no significant trend for an increasing photon index with increasing X-ray luminosity. Higher sensitivity measurements, e.g. with XMMNewton, are necessary to search for a correlation between the photon index and the X-ray luminosity for Seyfert 2 galaxies.
In Fig. 2 we show the distribution of photon indices, obtained from the spectral fits, versus the Seyfert type (we have plotted NLS1s at an x-axis value of 0.9). Only Seyfert galaxies with errors in the photon index smaller than 0.5 have been included. As expected, NLS1s show the largest values of the photon index, compared to Seyfert 1 galaxies. Seyfert 2 galaxies show similar steep X-ray continua compared to NLS1s. The Seyfert 1 galaxies show similar values of the photon indices as given by Walter & Fink (1993) .
Fig. 2. Distribution of photon indices, obtained from the spectral fits, versus the Seyfert type (we have plotted
NLS1s at an x-axis value of 0.9). The highest values in the photon indices are found for NLS1s and for Seyfert 2 galaxies.
Interaction strength
In order to derive the interaction strength Q we concentrate on the tidal force per unit mass produced by a companion on a primary galaxy, which is proportional to M c · R −3 . M c is the mass of the companion and R is its distance from the center of the primary galaxy. In most cases, M c and the absolute value of R are unknown. Instead, these parameters are related to the dimensions of the pair. Rubin et al. (1982) describe the dependence of the mass M of a galaxy on the size of its major axis d as M ∝ d γ and we use γ = 1.5 (Dahari, 1984) . If we use the apparent diameter of the primary galaxy D p as a scaling factor, we obtain:
Using these relations we get as dimensionless gravitational interaction strength Q:
This parameter is obviously large for close and relatively large companions. Fig. 3 shows the interaction strength Q vs. the farinfrared luminosity L fir for Seyfert 1 galaxies. For Seyfert 1 galaxies, the far-infrared luminosity increases with interaction strength. The low-luminosity Seyfert 1 galaxies NGC 5273, NGC 4278, NGC 3227, (NGC 4258 is not detected in the IRAS Faint Source Catalogue) also show the trend of increasing X-ray and far-infrared luminosity with interaction strength Q. We speculate a large interaction strength of Q = 15.1 ± 4.4 for the galaxy Mkn 1040 causes the relatively high X-ray (see fig. 4 ) and far-infrared luminosity and that the galaxy belongs to the low-luminosity population discussed above. To test the correlation we have calculated the linear-correlation coefficient r and the probability P (r, N ) for a linear correlation. For the highluminosity objects we obtain r = 0.3271 and P (r, 22) ≈ 85% (∼ 1.5σ), whereas we got for the low-luminosity Seyferts r = 0.8478 and P (r, 4) ≈ 85% (∼ 1.5σ). −1 ] for Seyfert 1.x galaxies. The plot suggests an increase in luminosity for increasing values of the interaction strength. Fig. 4 shows the interaction strength Q vs. the soft X-ray luminosity L X for Seyfert 1 galaxies. For Seyfert 1 galaxies with L X > 10 42 there is a tendency for a luminosity increase with increasing interaction strength. The labelled sources refer to the low-luminosity Seyfert 1 galaxies in our sample. As discussed for the relation between the far-infrared luminosity and the interaction strength Q, both the low-luminosity Seyfert 1's and the high-luminosity Seyfert 1's increase in X-ray luminosity when the interaction strength Q is increased. The high spread of the distribution is quite likely produced by an overlap of effects from starburst and AGN. In the case of infrared luminosity ( fig. 3 ) only the starburst play a role. The linear-correlation test resulted in r = 0.2880 and P (r, 27) ≈ 85% (∼ 1.5σ) for the high-luminosity Seyferts and in r = 0.8233 and P (r, 5) ≈ 92% (∼ 1.7σ) for the low-luminosity objects.
The data points in Fig. 4 also include ROSAT pointed observations and Seyfert 1.8 and 1.9 galaxies, which complete the relation between L X and Q first discussed by Rafanelli et al. (1997) . For Seyfert 2 galaxies we found −1 ] for Seyfert 1.x galaxies. The plot suggests an increase in luminosity for increasing values of the interaction strength. The marked objects with low luminosities are probably absorbed sources with emission from the circumnuclear starbursts and scattered radiation from the nuclei.
no correlation between the soft X-ray luminosity and the interaction strength. In Sect. 4 we discuss the problems in determining precisely the X-ray properties of obscured Seyfert 2 galaxies.
Far-infrared relations
In order to estimate the starburst activity we have investigated the far-infrared luminosity L fir using the far-infrared fluxes f fir at 60 and 100 µm from the IRAS Faint Source Catalogue. The total far-infrared fluxes f fir (40 − 120µm) were computed following Helou (1985) from the IRAS 60 µm and 100 µm band fluxes:
where f 60 and f 100 are given in Jansky. The farinfrared fluxes were converted to luminosities using Eq. 2 in Sect. 2.3. For the photon index we assumed Γ = 1.5.
The ratio between far-infrared and soft X-ray luminosity L X /L fir and its dependence on the far-infrared luminosity L fir is shown in fig. 5 for all Seyfert types. Interestingly, NLS1 galaxies show a similar distribution of the far-infrared luminosity as the Seyfert 2 galaxies. The far-infrared luminosity distribution is significantly different for Seyfert 1 galaxies compared to NLS1 and Seyfert 2's.
In fig. 6 we plot the ratio L X /L fir vs. the interaction strength Q for all Seyfert types. For Seyfert 1 galaxies no correlation between the luminosity ratio and the interaction strength is found. If we can interprete the far-infrared luminosity as mainly caused by starburst activity, and the X-ray luminosity as mainly caused by accretion processes, this indicates that starburst and AGN activity increase proportionally. 
−1 ] for all types of Seyfert galaxies. Fig. 6 . Soft X-ray to far-infrared (40 − 120µm) luminosity ratio L X /L fir vs. dimensionless gravitational interaction strength Q for all types of Seyfert 1.x galaxies. There is no correlation noticeable.
The interpretations of the results are discussed in Sect. 4.
Timing properties
Below we discuss the long-term (time scales between half a year up to 8 years) X-ray and short-term (time scales of order up to a few days) variability of interacting and isolated Seyfert 1 and 2 galaxies.
X-ray variable Seyfert 1 galaxies
In our sample 59% of the X-ray detected Seyfert 1 galaxies show significant X-ray variability during the ROSAT AllSky Survey and ROSAT pointed observations. The corresponding X-ray light curves are shown in Appendix C. In fig. 7 we compare the ROSAT All-Sky Survey count rate with the count rate measured in ROSAT PSPC pointed observations. The most extreme factor of variability is found for NGC 3516 (a factor of about 33 on a timescale of 718 days).
The X-ray light curves for Seyfert 2 galaxies
For interacting and isolated Seyfert 2 galaxies no indication for significant X-ray variability on timescales above 0.5 years is found by comparing the ROSAT All-Sky Survey and ROSAT PSPC pointed observations (Fig. 8) . The galaxy NGC 5506 is classified by Lipovetski et al. (1987) as Seyfert type 2. This source exhibits the largest factor of variability of about 2.7 on a timescale of 375 days. Fig. 8 . The long-term variability of interacting and isolated Seyfert 2 galaxies.
However, for three out of the 36 Seyfert 2 galaxies, NGC 1068, NGC 4388 and IRAS F01475-0740, indications for X-ray variability are found in ROSAT pointed observations. In fig.9 (top) the pointed observation light curve of the Seyfert 2 galaxy NGC 1068 is shown. An increase in count rate from 1.823 to 2.080 counts s −1 , corresponding to a factor of 1.14 or ∆cps = 0.256, within 2 days is detected. A constant model fit using the χ 2 test can be rejected with a probability of 99.83%, corresponding to 3σ. Indications for X-ray variability in NGC 1068 are also found in other ROSAT pointed observations (cf. fig. B.1) . The ROSAT PSPC light curve for the Seyfert 2 galaxy IRAS 01475-0748 is shown in fig. 9 (middle). A decrease in the count rate from 0.064 to 0.021 counts s −1 within 12.9 hours is detected. This variability corresponds to a factor of 3 and to a change in the count rate of ∆cps = 0.043. A constant model fit gives a probability of 99.9989% (4σ). In fig. 9 (bottom) the X-ray light curve of NGC 4388 is shown. The count rate decreases from 0.0586 to 0.0322 counts s −1 corresponding to a factor of variability of about 1.8 and a change in the count rate of ∆cps = 0.026 within 21 days. A constant model fit can be rejected with a probability of 97.896%, corresponding to 2σ.
Recently, Georgantopoulos & Papadakis (2000) found evidence for spectral (and timing) variability for four Seyfert 2 galaxies in RXTE observations.
Discussion and summary
We have detected 92% of interacting or isolated Seyfert 1 and 48% of Seyfert 2 galaxies in the optically selected sample of Rafanelli et al. (1995) . The soft X-ray spectral and timing properties are presented in tables C.3 & C.4 (note the different combination of Seyfert types; 102 S1.x and 36 S2).
For Seyfert 1 galaxies we have found a correlation between photon index Γ and the soft X-ray luminosity L X . A clear trend of a steepening of the X-ray spectrum with increasing X-ray luminosity is detected. High X-ray luminosity is most probably related to the accretion rate and/or the black hole mass. Therefore, a possible explanation for this effect might be a shifted and strengthened accretion disk spectrum in high-luminosity Seyferts. We confirm that NLS1s have steeper X-ray continua than broad-line Seyfert 1 galaxies. Seyfert 2 galaxies show similar steep X-ray continua compared to NLS1s. While the steep X-ray continua for NLS1s are expected to be related with high values for the Eddington luminosity in combination with small black hole masses, the steep Xray continua for Seyfert 2 galaxies are probably due to the dominant X-ray line emission from the circumnuclear starburst.
Our data result in an increasing far-infrared and increasing X-ray luminosity with increasing interaction strength for Seyfert 1 galaxies. Both strengthen the suggestion that galaxy interaction triggers an increased accretion rate and starburst rate. NLS1s and Seyfert 2 galaxies show the highest values of far-infrared luminosity compared to Seyfert 1 galaxies. This fact points to nuclear starburst activity taking place in NLS1 galaxies as suggested by Mathur (2000) .
For Seyfert 2 galaxies, we found no significant correlations between the X-ray luminosity and photon index or interaction strength. The main reason is the lack of penetration through the high column densities in Seyfert 2 galaxies with soft X-rays. The ROSAT N H values derived from the spectral fitting are therefore lower limits to the true absorbing columns in Seyfert 2 galaxies. This is supported by comparing our results with those from higher energy satellites. Bassani et al. (1999) investigated the hard X-ray spectra of a large sample of Seyfert 2 galaxies with Ginga, ASCA and BeppoSAX. The authors found a large population of strong-absorbed objects with column densities N H ≥ 10 23 cm −2 , including many Compton-thick candidates. The column densities obtained from the soft X-ray spectra show significantly lower values for many sources. The reason for this is the different origin of the hard and soft X-ray radiation. The column densities are likely able to determine the outer regions of the molecular torus at soft X-rays, because the radiation penetrates less absorbing material. Only the hard X-ray radiation above a few keV is able to pass interior regions of the torus and leads to higher column densities. Therefore, our results for Seyfert 2 galaxies are only a lower limit to the intrinsic column density. The fluxes and luminosities of Seyfert 2 galaxies given in table C.4 are considered as lower limits to the intrinsic values. Finally, the soft X-ray emission of Seyfert 2 galaxies is probably due to emission from the circumnuclear starburst together with radiation from the nuclei, scattered and reflected by the molecular torus. Moreover, we found no correlation between the far-infrared luminosity and interaction strength for the Seyfert 2 sample. Higher sensitivity observations with XMM-Newton and Chandra are expected to confirm the short-time variability of the three Seyfert 2 galaxies.
We have investigated the variability of Seyfert 1 and 2 galaxies on short and long timescales and found indications for variability in three Seyfert 2.0 galaxies on short timescales (NGC 1068, IRAS 0147-0740, NGC 4388). A possible explanation for this variability might be the presence of boreholes in the absorbing molecular torus around the central black hole region. Significant X-ray variability during the ROSAT pointed and survey observations were detected for 58 percent of the Seyfert 1 galaxies.
• NGC 2992: In the case of NGC 2992 and its companion we detect two spatially separated X-ray components. In table C.4 of Appendix C we give the sum of the count rates, fluxes and luminosities for this system. For the completion of the database we add here the individual values of the source and the companion. The spectrum of NGC2992 shows a high absorption and a low photon index with an integrated flux of 2.815 ·10 −12 erg cm −2 s −1 corresponding to a luminosity of 2.616 · 10 41 erg s −1 . The spectrum of the companion results in a flux of 1.061 · 10 −12 erg cm
corresponding to a luminosity of 9.987 · 10 40 erg s −1 . The spectral fit parameters for the companion are N H fit = 0.854 · 10 21 cm −2 and Γ = −2.72. NGC 2992 is classified by Lipovetski et al. (1987) as a Seyfert 1.9 galaxy and we found a variability of this object over short and long timescales (see Sect. 3.3.2).
• NGC 5506: The soft X-ray spectrum of the Seyfert galaxy NGC 5506 is highly absorbed and no reliable spectral fit parameters can be obtained. Thus, we have used for N H = 1.0 · 10 21 cm −2 as a lower limit in table C.4.
• NGC 5953: This interacting system (Rafanelli, Osterbrock, Pogge; ) is detected in the survey and pointed observations. The X-ray emission of this system in the pointed observation is mainly caused by the Seyfert 2 galaxy NGC 5953. In the survey observation the emission is centered on the companion of NGC 5953 and no emission from the Seyfert 2 galaxy is detected. Due to the PSPC pointing accuracy we are not able to decide whether NGC 5953 is a transient source in the soft X-ray band.
• Mkn 684: For Mkn 684 we assume the classification as a NLS1 galaxy by Osterbrock & Pogge (1985) and Grupe (1996) .
• NGC 7319, a member of the Stefan's Quintet group, is detected with the PSPC (pointed and survey) and HRI detector by ROSAT. The PSPC survey and pointed observations showed unresolved X-ray emission from the group and the intergalactic gas (Pietsch W. & Trinchieri G., 1997) . The HRI pointed observation as used to determine the flux of the Seyfert 2 galaxy.
• NGC 3031: For NGC 3031 (M81) we used the distance of 3.63 Mpc given in Freedman et al. (1994) to compute the luminosity of this object (z < 0).
Appendix B: Light curves of NGC 1068
In Fig. B .1 we give the remaining PSPC and HRI light curves of the Seyfert 2 galaxy NGC 1068.
Appendix C: The Catalogue -data tables and light curves
In this section we show the results of our studies of the X-ray properties of the Seyfert 1 and 2 galaxies in tables C.3 & C.4, while in tables C.1 & C.2, general and optical properties are listed. The light curves of variable Seyfert 1 galaxies are also summarized in this appendix in Figs. C.1 to C.5. To distinguish the survey from the pointing light curves we have labeled the survey curves. The pointed light curves are distinguished by the y-axis in PSPC or HRI based data. The bold data points in the light curve of the PSPC observation from 1993/01 indicate a variability with a probability of 94.24% (∼ 2σ). The count rate decrease from 2.10 to 1.85 counts s −1 corresponds to a factor of 1.14 or ∆cps = 0.253 within 1 hour. third panel: The third PSPC pointing light curve of NGC 1068 shows a probability of variability of 95.47% (2σ) with an increase of ∆cps = 0.117 counts s −1 . fourth panel: A HRI pointed light curve of this object indicates also a variability, with a probability of 88, 82% for the bold data points. The count rate increase from 0.545 to 0.647 counts s −1 within 3.5 hours correlates with a variability factor of 1.19 or ∆cps = 0.102. (Rafanelli et al., 1995) . Col(2) -object name, col(3) -ROSAT name, col(4) -redshift, col(5&6) -diameter of Seyfert galaxy and companion, col(7) -distance between the components, col(8) -interaction strength, col(9) -apparent visual magnitude, col(10&11) -quality of X-ray identification (1: high, 2: lower degree of reliability) and col (12) 
